Mitochondrial DNA-Induced Inflammatory Responses and Lung Injury in Thermal Injury Rat Model: Protective Effect of Epigallocatechin Gallate.
Lungs are easily damaged by the inflammatory responses induced after extensive burns. The aim here was to investigate the protective role of epigallocatechin gallate (EGCG) in mitochondrial DNA (mtDNA)-mediated inflammatory responses and acute respiratory distress syndrome (ARDS) in a rat model of thermal injury. Male Sprague-Dawley rats were randomly assigned to five groups. In the first experiment, a full-thickness thermal injury or control procedure, covering 30% of the TBSA, was inflicted on three groups designated as the thermal injury, EGCG, and sham control groups. In the second experiment, another two groups were established by transfusion with either mtDNA (mtDNA group) or phosphate-buffered saline (phosphate-buffered saline group). Blood samples and lung tissue from all five groups were collected and the plasma concentrations of mtDNA and inflammatory mediators were measured. Bronchoalveolar lavage fluid was collected and histological analysis of the lung tissue was performed to evaluate the severity of ARDS. Significant increases in mtDNA and inflammatory mediator plasma concentrations were seen in the thermal injury and EGCG groups when compared with controls (P < .05). The plasma concentrations of mtDNA and inflammatory mediators were significantly decreased after the administration of EGCG (P < .05). EGCG also significantly reduced the severity of acute lung injury (P < .05). Intravenous administration of mtDNA significantly increased concentrations of inflammatory mediators and caused severe ARDS (P < .05). Our results suggest that mtDNA is important for thermal injury-induced inflammation and associated ARDS. EGCG possesses anti-inflammatory and lung-protective properties, and might act by limiting mtDNA release after thermal injury.